MicroRNA-141-3p and miR-200a-3p regulate insulin-like growth factor 2 during mouse placental development.
Insulin-like growth factor 2 (IGF2) plays a vital role in fetal and placental development throughout gestation. Placental expression of IGF2 decreases substantially in intra-uterine growth restriction (IUGR) and Igf2 null mice develop small placentas. In this report, we examined the role of microRNAs in regulating Igf2 gene expression during mouse placental development. Using bioinformatic analysis, we have identified microRNAs that have conserved binding sites in the 3'-UTR of Igf2. Using luciferase reporter assay, we demonstrated that miR141-3p and miR-200a-3p mimics substantially down regulated relative luciferase activity by binding to 3'-UTR of Igf2, which was reversed by using miR141-3p and miR-200a-3p inhibitors. Furthermore, in a similar assay, use of Igf2 3'-UTR that lacked the binding site for the microRNAs did not have any effect on luceiferase activity. Interestingly, the expression of miR141-3p and miR-200a-3p were inversely and temporally correlated to the expression of IGF2 during mouse placental development. Overexpression of miR141-3p and miR-200a-3p in mouse trophoblast stem cells suppressed endogenous expression of IGF2. Consequently, IGF2 silencing by miR141-3p and miR-200a-3p diminished Akt activation in mouse trophoblast stem cells. Our study provides evidence for regulation of Igf2 by microRNAs and further elucidates the role of miR141-3p and miR-200a-3p in the mouse placental development.